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(54) cnOCOB M3rOTOBJIEHWH JIEMHEPOB 
(57) Abstract 

Mcnoji b3o Bamie : o6pa6oTKa MerajmoB jjaarieHMeM, b uacTHOcra, o6pa6oTKa mcto^om xojioahow 
rrnacTHMecKOft ^e<J>opMautm. CymKocrb raoopereHH*: xraroraBJiHBaioT jjBe j\crraim - Tpy6y u o6onoMKy ho 
MaxepnanoB c paajruMHbtM nperjejioM ynpyrocra. Co6npaiOT ynoMHuyrbie ^exami nyreM ycraHOBKM Tpy6bi b 
o6anotiKy c 3a30p0M. flocjie c6opKH nnacTHMecKoft ;;e4>opMaijHH nojjBepraiOT ^erajib, roroTOBneHHyio M3 
MeTajuia c MeHbmHM npeflenoM yrrpyrocrn. 2 mi. 



Description lOnucanHC H3o6pereniiHl: 



M3o6peTeHMe othochtch k xojjojjhom o6pa(k>TKe MeraruioB ruiacTMwecKMM ^c<}>opMHpoBaHMeM h Momer 6biTb 
KcnantooEjaHO, HanpHMep, fynn w3roroBJieHMH jiewHepoB a^h hmjihhapob mxaHrx)Bh>ix HetjrrHHbtx HacocoB. 

M3BecTCH cnoco6 HaroTooneiotfi JiewnepoB. corjiacno KoxopoMy TOKKOcreHHaH rpytfa BcraanHercH b 
ooonoHRy c 3a3opoM |I| Me»^y HapyjKHoii noaepxHOCTbio Tpy6bi m BHyrpeHHeM noBepxHocrtio o6ono*iKM 
MMeercH 3a3op. 

He^ocTaTKOM npwDe^einioro cnoco6a HanHercH HanMuwe 3a3opa Mempy rpyfxm m o6ojiohkom, npwBO^Hmero 
k cmDEcmno jkccxkoctm Jieimepa, a o HCKOxopb»ix cny^aHX, HanpKMcp, npH loroTOBncmm upuimjxpoB 
He$THHbix HacocoB H3 jieMHepoB. 3a3op 3HamorenbHO CHuacaer KanecTBO nocJie^yiomeM onepauKH 
ynpoHHCHUH BHyrpeHHeM nonepxHOCTM umnm^pa aaoTupoBamieM. 

M3BecTCH cnoco6 H3rx>ToaneHHH nemiepoB, connacHO KoropoMy HapywHyio noeepxHocTb rpy6bi m 
BHyTpcmnoio noBcpxHOCTb o6ojiomkh H3ix)TaBJiHBaiOT KOHOTecKHMH (2) Hc^ocTaTKOM BbmieonMcaHHoro 
cnoco6a HBrmercH to, mto oh cjiotkhbim b ocymecTBneHMM . GnojKHOCTb npe AcranTLH er H3roTOBJieHHe 
conpHraeMbtx noBepxHocreH m6o Tpe6yercH crporo corjiacosaTb onHoocHocrb kohmwcckom BHyrpeHHeM 
noeepxHocTH o6ojk>mkm c kohmmcckom HapyjKHOH noBepxHOCTbio Tpy6bi. 

TaKJKe M3BecreH cnoco6 iopotobjichhh JiewHepoB, cornacHO KoropoMy nocne c6opKM Tpy6bi c odgjioukoh c 
HCKOTopbiM 3a3opoM no conpHraeMbiM noBepxHOCTHM, jieftHep noABepraioT aBTO^pCTHpoBaHmo (cm. Taw «e 
crp.38) 131 t. e. roiacTiwecKOH ^e^pMaqra Tpy6u c ijenbio ycrpaHeHHH 3a3opa Mex^y rpyooH m o6ojiomkoh, 
k oAHOBpeweHHoro ynpOHHeHMH Tpy6bi. 

HcAocraTKOM tobccthopo cnoco6a rorxjTOBJieHHH jieimepoB jibjihctch to, mto npn CKpcnneHHH JieMHepoB 
nocpeflCTBOM njiacTMMecKow nefyopiAauyai o^hoh h3 ^eranefl neHHepa (ooohomkm vum Tpy6bi), hc 
ywwTbiBaioTca MexaHMwecKMe cBoiicTBa MeTajuioB. hto He no3BanHeT o6ecneMMTb KaMecTBeHHoro , 
6e33a30pHoro cKpervieHHH Tpy6w c o6ojiomkom m, Kan cneAcrBwe, npHBOAwr k HM3KOMy KaMecTBy M3AennH b 
uejioM. 

HanpKMep, npn roroTOBneHHH urcnuH^poB He<j>THHbix mTanroBbix HacocoB M3 cKpenneHHbix jieftnepoB, rjit 
Tpy6a H3POTaBJiHBaeTCH M3 BbicoKOjiernpoBaHHOM a30TMpyeMOH crariM, a o6anouKa H3 HH3KoyrjieponHCTOM 
crajiH, M3-3a BbtmeyK a3aHHono H^ocraTKa □ npouecee a3orwpoBaHMH mumnnpoB H3 3a3opa BfaiAexunorcH 
ra3bi, npenOTCTByioEqMe HopMajibHOMy npoTeKaHMK) npouecca a30THpoBaHHH, b pe3yjibxaTe hcto pe3K0 
B03pacTaer epeKcn a30THpoBaHHH h CHWJKaerc« KauecrBO a30TwpoBaHMH noBepXHOCTM unnnHflpa h nacoca b 
uejioM. 

3a^aMeH H3o6peTeHMH HEUi^ercji pa3pa6orKa cnoco6a H3noroBjiemiK jiewHepoB, o6ecneTOBaiomerx> 
Ka^ecTBeHHoe 6e33a3opHoe coe^MHeHMe xpy6bi c o6ojiowkoh h noBbuneime MecTKOCTM /ieimepa. 

y Ka3aHHWM TexHHMecKHM pe3yjibTaT ^ocTHraeTCH tcm, mto npw H3roT0BjieHMH Jiemiepa, BXJDOMaiomero 
w3POTOBJieHHe n^syx ^erajieH Tpy6bi h o6ojioukh m c6opKM wx jipyr c npyrow c 3a3opoM, connacHO 
H3o6peTeHMK) njiacTHMecKOMy ^e^opMMpoBanMK) noflBepraiDT ^erajib. n3roTOBJieHHyio H3 Meraruia c 
MeHbmHM npeAenoM ynpyrocni. 

Pe3ynbTaTOM peuaeHJtH nocTaaneHHOH 3ana*m HBJinercH to, mto npw B03j;eMCTB*ai Ha fleranb, 
loroToaneHHyio W3 Meraruia c MeHbniiiM npeflenoM ynpyrocTH nepe3 nee mw B03/;cMcrrByeM Ha Aeranb c 
6ojibnaiM npeAenoM ynpyrxxrm. 

nocne chhthh Harpy3KM b pprrajw c mchwiihm npeAenoM ynpyrocTM ocraioTCH ocTaroMKbie nnacTWHecKHe 
Ae^>opMauHH, a pprajih, c 6ajibHDtM npeAenoM ynpyrocTM npMMer cbow nepBOHaMajibHbie pa3Mepbi m 
6e33a3opH0 npiwuKer k conpHraeMow noBepXHOCTM ynpyrow pprrajrvi. 

Ha <J)wr. 1 H3o6paweH cnoco6 coeAMneinw jiewnepa, b kotodom ofxxnonKa M3roroaneHa W3 Meranjia c 
MeHbunfM npeAejioM ynpyrocTM, a rpy6a M3POTOBneHa M3 Meranjia c 6anbimtM npeACJioM ynpyrocTM; Ha 
(J)WP.2 cnoco6 coeAHHeiaiH ziewHepa, b KoropoM o6ojiouKa M3rxrronjiena H3 Meraruia c 6onbCHMM npeAenoM 
ynpyrocTM, a Tpy6a H3roTOBneHa H3 MCTa/ma c MenbiimM npeAenoM ynpyrocTM. JTeiiHepa lororaBnwBaiOT 
cneAyioiAMM o6pa30M. 

nepDoiiananbHo M3rorannwBaior o6ojioMKy 1. Ilocne 3aMepa BuyrpeHHero A MaMeT% P a o6onoMKM 1 
o6pa6aTbiBa!OT no Hapy«CH0H noDepxHOCTM rpy6y 2, o6ecncnMBan rapaHTMpoBaHHbiM 3a3op Me«AY 
conpHraeMbiMu noDepxnocrjiMM. nocne c6opKn o6ojiomkm 1 c rpy6oit 2 Jieimep nocrynaer na onepau>no 
CKpcnneHHH. CKpermeimc ocyxuecrBJiHercn nocpcACTBOM A^JopMauHM oaiiom h3 conpHracMbix A«r anew 
o6ojioukw 1 mjim rpy6bi 2. flc^opMauvno mo»ho npOBOAMTb npw noMOUjM bbicokhx naivicwwi wmakoctm, 
ra30B, cuoco6om kobkm, o6KarKM. A°P H0Ba,1M51 mVL APY 1 ^^ cnoco6on. 

Ha (Jjwr.l noKa3an oam" B03MO«jibix BapuairroB CKpenncioui jiewnepa. b kotopom o6anoMKa 1 



H3roroancHa ro Merajuia c MCHbuniM npenenoM ynpyrocm, a Tpy6a 2 H3 xiexajuia c (xxnbmHM npe^ejiOM 
ynpypocTH. B irpiiuc^anioM cnynae nnacTMMCCKOM Ae$opMainra no/jBepraioT oOanoMKy 1. Ann 3Tono na 
MeranjiopesyimeM o6opy^oDaHWM, nanpwMep, ropiooHTajibHo-pacroMHOM craHKe o BepryiioraHOfi 6a6Ke 
rafleraiH. no och craHKa ycraH ann wsaioT o6KaTH0M WHcrpyvieirr c / p m wpy 10 1 ummh ponMKaMM 3. B 
cre6enb craHKa ycraHaajiMBaiOT onpaBKy 4, Ha kotodoh nocpeACTBOM inTw<Jrra 5 3aKperuiHK)T Jieimcp. 

nocne HacTpowKM fle<J>opMMpyio[inix pojimkob 3 Ha paaMcp Menbine HapyxHono njiaMerpa o6ojiohkm (paaMep 
no ^e^opMMpyionxwM panuKaxi onpe^enHercH 3KcnepwxieHTanbH0 f b 3aBMcwMocTH or /jwaMerpa jiewHepa, 
TonxnuHbt ctchok o6ojiomkm 1 ii Tpy6bt 2 h MexauHwecKHx cbohctb Mexaruia) pacKaTHOMy HHCTpyweHTy 
coo6inaiOT Bpam,aTenbHoe ^Bn»eHMe V, a JieitHepy nocryn aTen bHoe S, BbtnanHHicrr luiacrMMecKyK) 
Ae<j>opMauKK> o6anouKM 1 h ynpyryio fle4>opMainiK> Tpy6bi 2. 

B CBH3H c paamwHbiMH MexamraecKHMH CBOMCTBaMM m err a/moo oGojiohkh 1 u Tpy6bi 2 B o6ojiomkc 
npoH3oftnyT nnacTHMecKHe n,e$opMaujfH, b pc3yjribTaTe nero HapywHbiM m BHyrpcHHMM nwaMexpbi 
yMeHbmaTCH, a b xpy6e 2 rn»i*30Hnyr ynpyrae netfopMainiH, rn^e nocne chhthh Harpy3Kw napaMerpbt 
Tpy6bi B03BpaTHTCH b nepBOHauajibHoe nojioxeHHe, npw 3tom. npon3o^eT 6e33a3opHoe h KanecrBeHHoe 
CKpenjieHHC JieHHepau 

Ha (fun. 2 H3o6pameH onwn H3 eo3Mo>&Hbtx BapnaHTOB cKpenneHUH jiethiepoB, b Koropow o6ojiOHKa 1 
loroToaneHa M3 Mera/ma c 6ojibmnM ripe/jenon ynpyrocrw. a Tpy6a 2 H3 Mexaruia c MCHbumM npe^enoM 
ynpyrocTH. 

JTeuHep ycraH anniiBaiOT Ha npoTfDKHoft cTaHOK c ynopoM b npHcnocoojieHne 6 ohhhm K3 ropi^eB. B 
oTecpcTHC Tpy6t»i 2 bbohot onpaBKy 7, Ha Bbixo/; b Koxopyio BBOpaMWBaKXT nopH 8. JJopH no HapyjRHOMy 
AwaMerpy Bbma/raeH na pa3Mep oojibine pa3Mepa BuyrpeHHero niiaMexpa Tpy6bi 2. BeraraHHa Harara ROpHa 
8 b OTBepcniM Tpy6bi 2, Kax h B npeflbmymeM cjiyuae, onpeAeJiHercH 3KcnepnMeHTajibH0. ITpifl BKJiKweHUH 
onpaBKH 7 no^aqn S npoH3Bon t HT nnacTH*iecKyK> Ae^opvtaujoo rpy6bi 2 u ynpyryio Ae$opMaupio o6ono<otw I. 
npMBOAmnHX k 6e33a3opnoMy m KauecrBeHHOMy cKpenjieraoo ooohowkh 1 c rpy6oft 2, KaK h b npeflburyn;eM 
cnywae. 



-A. 



Claims [4>opMy/ia M3o6perenH5i]: 



Cnoco6 M3POTOBneHWH jieimepoB, BKjno^aiou^iM roroTOBneime Tpy6t>i m o6ojiomkh, c6opny mx ppyr c jjpyroM 
nyrew ycraHOBXM Tpy6bi b o6ojio<wy c 3a3opoM m nocneflyioa^ee anacTw^ecKoe fle^opMMpoBaHne o^hoh M3 
oo6paHHbix jjerajieH, oTjnraaiomrofCH Tew. xrro Tpy6y h o6ono*ncy H3P0TaBJmBaK>T ra MerannoB c pa3HbCM 
npe^enoM ynpyrxxrTM, a nnacTMHCCKOM fle<}>opMaunn no^eepraioT ^exam>, M3roroBnenHyio H3 Merajuia c 
MeHbnmM npc^enoM ynpyrocrw. 



CPue.2 
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(54) LINER PRODUCTION METHOD 
(57) Abstract: 

Field: Plastic metal working and, in particular, metal working by the cold plastic 
deformation method. Substance of invention: Two parts — a tube and an enclosure — are 
made of materials with different limits of elasticity. These parts are assembled by 
inserting the pipe into the enclosure with a clearance. After their assembly the part made 
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs 
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Description: 

The invention relates to cold working of metals by the plastic deformation method and 
can, for instance, be used for the production of liners for oil-well sucker rod pump 
cylinders. 

A liner production method is known, which involves the insertion of a thin- walled tube 
into an enclosure so that there is a clearance between the outer surface of the tube and the 
inner surface of the enclosure (1). 

The drawback to this method is the existence of a clearance between the tube and the 
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance, 
when liners are used in the manufacture of oil-well pump cylinders, this clearance 
considerably impairs the quality of the subsequent operation — the hardening of the inner 
surface of the cylinder by nitriding. 

Another liner production method is known, in which the outer surface of the tube and the 
inner surface of the enclosure are made conical (2). The drawback to this method is that it 
is hard to use. The difficulties associated with using this method are encountered at the 
stage of forming the mating surfaces since it is necessary to ensure the alignment of the 
conical inner surface of the enclosure and the conical outer surface of the tube. 

Still another liner production method is known, in which after the tube and the enclosure 
are assembled so that there is a clearance between the mating surfaces the liner is 
subjected to autofretting (ibid, p. 38) (3), i. e., to plastic deformation, for the purpose of 
eliminating the clearance between the tube and the enclosure, and, at the same time, the 
tube is hardened. 

The drawback to this liner production method is that in joining the liner parts by 
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical 
properties of their metals are not taken into account, which makes it impossible to ensure 
high-quality tight joining of the tube and the enclosure and, in consequence, results in a 
lower product quality. 

For instance, when liners assembled from tubes made of high-alloy nitrided steel and 
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod 
pump cylinders the gases emitted while nitriding the cylinders from the clearance 
between the tube and the enclosure due to the above drawback interfere with the normal 
course of the nitriding process with the result that the nitriding time is considerably 
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole 
is impaired. 

The object of the present invention is to propose a liner production method ensuring 
high-quality tight joining of the tube and the enclosure and a high liner rigidity. 
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This object is achieved as follows. In the liner production process including the 
production of two parts — a tube and an enclosure — and their assembly with a certain 
clearance the part made of a metal with a lower limit of elasticity is subjected to plastic 
deformation. 

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted 
through this part to the part with a higher limit of elasticity. 

When the loads acting on the part with a lower limit of elasticity are relieved it will retain 
residual plastic strains and the part with a higher limit of elasticity will acquire its 
original dimensions and will tightly bear against the mating surface of the other part. 

Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal 
with a lower limit of elasticity and the tube is made of a metal with a higher limit of 
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made 
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower 
limit of elasticity. Liners are manufactured as follows. 

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner 1, 
the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the 
mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is 
done by deforming one of the mating parts — the enclosure 1 or the tube 2. Its 
deformation can be effected by using high-pressure fluids or gases or by forging, 
spinning, mandreling or other methods. 

Fig. 1 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a lower limit of elasticity and the tube 2 is 
made of a metal with a higher limit of elasticity. In this case, it is the enclosure 1 which is 
subjected to plastic deformation. To this end, a spinning tool fitted with deforming rolls 3 
is mounted on a metal-cutting device, for instance, it is secured in the swivel workhead of 
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is 
mounted on the mandrel and fixed thereto by means of pin 5. 

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of 
the enclosure (this is done experimentally according to the liner diameter, thickness of the 
walls of the enclosure 1 and die tube 2 and the mechanical properties of the metals used), 
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory 
motion S with the result that plastic deformation of the enclosure 1 and elastic 
deformation of the tube 2 are effected. 

Due to differences in the mechanical properties of the metals, of which the enclosure 1 
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer 
and inner diameters will be reduced and elastic strains will develop in the tube 2 and after 
the load is relieved the tube will acquire its original characteristics, the result being that 
high-quality tight joining of the liner parts will be effected. 
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Fig. 2 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a higher limit of elasticity and the tube 2 is 
made of a metal with a lower limit of elasticity. 

The liner is mounted on a broaching machine so that one of the liner ends abuts against 
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of 
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of 
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is 
determined experimentally. When a feeding motion S is imparted to the mandrel 7, the 
tube 2 is subjected to plastic deformation and enclosure 1 is subjected to elastic 
deformation with the result that, as in the previous case, high-quality tight joining of the 
enclosure 1 and the tube 2 is effected. 
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Claim: 

A liner production method which consists in producing a tube and an enclosure, 
assembling them with a clearance and subsequently subjecting one of the assembled parts 
to plastic deformation and wherein the tube and the enclosure are made of metals with 
different limits of elasticity and the part made of a metal with a lower limit of elasticity is 
subjected to plastic deformation. 



Drawings: 
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Fig. I 
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Fig. 2 
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